The relationship between sex, age and histomorphometry in femoral cortical bone was examined in a 19 th century skeletal population from the XIX-XX Century Northern Italy, and compared with the femoral sections belonging to the Tongariki Easter Islanders (XVII-XVIII Century A.D.). Femoral cross sections were examined using an image analysis system. Several histological variables were calculated to assess differences between sexes and among age groups. The results indicate significant differences between the two populations in osteon remodeling. OPD (Osteon Population Density) increased especially in the female sample in both populations, but In the Easter Island female sample OA (Osteon Area) was lower than in the European female population. In the Easter Island female sample, %Or (percent Osteon refilling) decreased after 49 years of age. The phenomenon was also evident in both sexes of European population, although the involution process was not so marked as age advanced.
INTRODUCTION
Rapa Nui is a hilly, high volcanic island of 64 square miles, settled by Polynesians derived from Asia and spoke an eastern Polynesian dialect related to Hawaiian and Marquesan. The giant statues of Easter Island -the moai -range from 2 to almost 10 m in height, and weight can reach the 82 tons. Archaeological evidence confirms intense building activity -especially moai building -on the island for 500 years. Hundreds of statues were moved from the quarry, some of them as far as 10 km (6 miles). Since 180 people could pull a 10 tons statue, as an experiment demonstrated, specialists in ancient technology calculate that 1500 people could certainly have moved a 82 tons statue. Anthropological studies revealed that humeral and femoral robusticity indices of Easter islanders were very similar in males and females; it can be supposed that also women were submitted to intense physical stresses [1] . Easter Island (Rapa Nui) is currently the focal point of research in an intensively studied archaeological area that extends from the plains at the foot of the southwest slopes of the Poike Peninsula. Close to three hundred ceremonial or burial structures are known and recognized as ahu (ceremonial centre) on the whole island: of these, a smaller number are large, complex, raised, rectangular platforms, sloping ramps and associated 'plazas', most of which supporting multi-ton monolithic statues of volcanic tuff. The 'moai', symbols of the prestige and status of the local groups, raised to worship deified ancestors, are the most conspicuous features of the archaeological landscape. The analysis of radiocarbon-dated structures indicates that *Address correspondence to this author at the Department of MedicalDiagnostic Sciences and Special Therapies, University of Padova, Via Giustiniani 2-35128 Padova, Italy; Tel: 049-8276302; Fax: 049-8276300; E-mail: andrea.drusini@unipd.it the ahu and the statues represent a chronological progression of a single developing society [2] .
During the period 1991-2001, the Italian Archaeological Mission directed by Giuseppe Orefici carried out some excavations in different sites of the island, and a huge quantity of skeletal remains belonging to pre-contact Easter islanders was recovered from the Ahu Tongariki ceremonial centre in an area of some 5000 square meters [1, 3] . All the bones were studied according to the standard physical anthropological methods, including sex and age determination, osteometrics, morphological variations, and palaeopathology. Moreover, histological sections were prepared from samples taken from femoral midshaft.
Bone possesses the unique property of providing a living, dynamic and durable record of past events encoded in its microstructure [4] [5] [6] [7] . Quantitative histological studies of ancient bone can provide information relating to age at death and levels of physical activity . Studies as far back as 1892 by Wolff have shown that bone is negatively influenced by reduction of its load-carrying role. Bone loss and reduction of functional-mechanical integrity of the tissue during life is mainly due to a decreased mechanical usage of skeleton. Mechanical stress is an important factor in the maintenance of normal cortical bone remodeling. Studies as well as bone density and histomorphometric analyses has been conducted in vivo to detect long-term bone loss resulting from long-term disuse, but few information was obtained from historical and archaeological skeletal material. As Burr et al. [26] have demonstrated, the data suggest that a more active lifestyle is associated with greater osteon population density (OPD). The aim of this study was a quantitative estimation of variation in bone microstructures in two populations, differing not only in geographic position, but also in social-economic and adaptive background. Histomorphometric analysis of femoral cortical bone, based on image analysis techniques, has recently become an important investigative method in the study of the histological variables of bone remodeling. The aim of this study was a quantitative estimation of variation in bone microstructures in two populations, differing not only in geographic position, but also in socialeconomic and adaptive background.
MATERIALS AND METHODS
Histological and histomorphometric analysis of femoral diaphyseal fragments (excluding the linea aspera, see Fig. 1 ) from twenty precontact native Easter Islanders (9 males and 11 females) were compared with those of 151 Europeans from the 19 th century (81 males and 70 females) of known age, sex, occupation and cause of death. Thin undecalcified histological sections of approximately 90 microns embedded in ethylmethacrylate were obtained using a Leitz 1600 rotating microtome. The sections were examined under low power with 10 ocular and 10 widefield ocular lenses using a standard laboratory microscope with a grid of 0.64 mm 2 on the eyepiece. The following twelve histomorphometric variables were studied [7, 14, 26, 30, [32] [33] [34] [5] .
• Net Osteonal Remodeling (nOR) -total quantification of bone remodeling nOR = AOC A h nOR is a very important index independent of both chronological age and real compact bone age.
• Percent Osteonal Refilling (%Or) -total quantification of bone refilling
The formula expresses the osteblast replacement modality due to the osteoclasts.
The two-tailed t test was utilized in order to evaluate the significant differences among the variables within the age classes and between the two populations (Tables 3, 4 and 5). The sexual dimorphism index after Hall [35] was also used to quantify the differences between sexes ( Table 6 ). Fig. (1) . Location of transverse section along the femural diaphysis. Table 3 . Table 4 .
RESULTS
----------------------------------------------------------AGE=30-39 ----------------------------------------------------------
----------------------------------------------------------AGE=40-49 ----------------------------------------------------------
The TTEST Procedure Table 5 . 
DISCUSSION AND CONCLUSION
The histomorphometric analysis made on femoral diaphyseal sections from European and Easter Islanders populations showed the following results:
• OPD increased especially in the female sample in both populations. In European males, this variable significantly increased until 30 years of age to remain constant up to death. For European females, the phenomenon was initially slower but after 40 years of age it increased rapidly, surpassing the males values.
High OPD values were also registered for Easter Islanders, in both sexes but particularly for females. Macroscopic studies revealed that Polynesians humeral and femoral robusticity indices were very similar in males and females; it can be supposed that also women were submitted to intense physical stresses. Archeological evidence confirms intense building activity -especially moai building -on the island for 500 years.
•
In the Easter Island female sample, OA was lower than in the European female population.
• Sexual dimorphism index was high for the 30 to 39 years of age-group in the European population for most variables (see Figs. 2-7 ).
In the Easter Island female sample, %Or decreased after 49 years of age. The phenomenon was also evident in both sexes of European population, although the involution process was not so marked as age advanced.
The comparative study between modern and archeological populations allows the differences in inner bone remodeling to be revealed: in this way skeletal dynamics can be linked to cultural and environmental factors. Obviously, account must be taken of the methodological errors that can derive from the intrinsic nature of the archeological material, in particular the bone's degree of conservation.
This field of study is still in its infancy, but the future should provide more archeological and paleoenvironmental information -this is the trend of current data analysis. Bone histomorphometric investigation will then be on an even stronger footing as a tool for population studies.
